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INTRODUCTION
In the UK, congenital heart disease (CHD) occurs in approximately 6 per 1000 births. 1 About half of the 5000 babies born with CHD every year in the UK, have life-threatening conditions requiring surgery and life-long follow-up. 2 Improvements in surgical, medical and nursing care have resulted in a significant increase in survival rates over recent years 3 ; however, the first year of life remains a critical time for infants with complex CHD 1 with mortality after discharge estimated to be 3%-5%. 4 To reduce interstage mortality, home monitoring programmes have been implemented in many centres [5] [6] [7] [8] [9] ; however, effective assessment of the infant by parents is necessary. This is only achievable if parents fully understand their infant's CHD and the signs of deterioration to look out for, [10] [11] [12] are adequately prepared prior to discharge for their transition from hospital to home 10 13 and know who to contact for appropriate advice and support. 4 10 12 In response to this need, an early warning tool, the Congenital Heart Assessment Tool (CHAT), 10 was developed using the principles of Paediatric Early Warning Scores (PEWS) [14] [15] [16] in 2012 by a group of clinicians, parents and CHD charity members.
The CHAT, based on a traffic light system is divided into three columns: green (low risk), amber (intermediate risk) and red (high risk) and can be individualised by including the Consultant's preferred parameters (eg, oxygen saturations). Parents are taught to assess their infant's activity level, skin colour, breathing, circulation, feeding and weight and to decide actions based on the information in each of the three columns (see table 1 ). A
What is already known on this topic?
► Infants requiring complex cardiac surgery in the early neonatal period are vulnerable to sudden deterioration between the first and second stage of surgery. ► Formal home monitoring of oxygen saturations and weight can help identify 'at risk' infants; however, availability of home monitoring programmes is variable across the UK. ► It is essential that parents can recognise signs of deterioration promptly to initiate timely decisions and early intervention by specialist healthcare professionals.
What this study adds?
► Use of a structured assessment tool, including assessment of their infant's activity and behaviour, can assist parents to identify signs of deterioration. ► Predischarge preparation using a traffic light system can assist parents to gain confidence in their ability to assess their infant for signs of deterioration. ► A structured tool can empower parents to clearly articulate their infant's needs and their concerns in a timely manner to the appropriate healthcare professionals.
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CHAT assessment of green indicates that parents can 'carry on as normal'; any sign in amber triggers a phone call to the ward to discuss management; any sign in the red column indicates the infant is seriously ill and parents are advised to phone for an ambulance (call 999) immediately. 10 Parent preparation before discharge ensures understanding of how to assess their infant daily or at any other time if their infant's condition had changed, 10 interpret the significance of the signs by using the CHAT and record findings in a diary. Findings about the number of daily CHAT recordings, how warning signs were presented and the acceptability and feasibility of the CHAT for parents are presented in this manuscript.
DESIGN
This longitudinal study was part of a mixed methods feasibility study. 10 A dialectical perspective, 17 in which both qualitative and quantitative data collection methods work together, was the best stance due to the underpinning epistemological assumptions of the study (interpretivism, constructivism and positivism), guiding each of the integral components. However, the interpretivist and constructivist paradigms were the dominant assumptions. Constructivist theory implies that humans try to make sense of the world that they are in; therefore, constructivism within the study explored the way parents independently made sense of their situations. Conversely, constructionism is socially constructed and considered the impact of culture and parents' social worlds (including the 'world' of being a parent of an infant with CHD) on the way they created and conveyed meaning. 18 The study was undertaken at one UK specialist children's cardiac centre.
SAMPLING STRATEGY
Parents were eligible to participate if their infant had undergone the first stage of cardiac surgery for complex CHD (functionally univentricular heart and systemic shunt dependent lesions) during the recruitment timeframe (August 2013 until February 2015); if they could read and understand English and could give informed consent. Screening was undertaken by the research nurse (RN) in association with the clinical team daily (table 2) . Eligible parents received an invitation letter and a Participant Information Leaflet and were given a minimum of 24 hours to consider their participation, before written consent was obtained.
DATA COLLECTION, PROCESSING AND ANALYSIS
Parents were randomised, using computer generated randomisation, to one of three groups after consent was obtained. Group A parents were asked to measure and document their infant's oxygen saturations (SpO2) and weight daily, assess their infants using the CHAT and document this in their daily diary. Group B parents were asked to use the CHAT daily and document and Group C parents had standard discharge care, without the equipment or CHAT. Unique identifier numbers ensured anonymity. Baseline birth and medical information (table 3) and parental demographics (table 4) were collected by the RN. Semistructured interviews were conducted by the first author with parents Original article in all three groups, at four time points: before discharge (T0), 2 weeks after discharge (T1), 8 weeks after discharge (T2) and after stage 2 surgery (T3). Interviews at T0 were conducted face to face to establish rapport with the family; subsequent interviews were conducted over the telephone. Couples were offered the opportunity to be interviewed either together or individually; T0 interviews were conducted with both parents in each couple. T1 interviews were conducted individually for two couples, due to one father's work commitments and one father declining further interviews. An interview schedule (box 1) guided discovery of parents' experiences while allowing free description, follow-up questions and probes. Interviews were audio recorded and transcribed verbatim. The principal investigator (PI) used the six-phased thematic approach of Braun and Clarke 19 to analyse the data. The analysis was subsequently reviewed by the research team and any disagreements resolved by consensus. QRS NVivo V.10 software was used for data management.
Criteria were employed to address trustworthiness 20 including triangulation with other data collected in the feasibility study, maintaining an audit trail, keeping field notes and reflective notes. Only staff at the study centre had access to additional personal data. The PI only had access to parents' first names and telephone numbers. Data were retained in accordance with Coventry University's policy on Academic Integrity.
FINDINGS
Eighty infants were screened during the recruitment period, of whom 47 were eligible for participation (table 2) with parents of 13 infants recruited (Group A=5, Group B=4, Group C=4). Parents of eight infants (eight mothers, four fathers) from Groups A (n=4) and B (n=4) took part in the interviews and were asked about the CHAT. Other interview findings are presented elsewhere. 21 The data set reported here included 22 interviews, lasting from 9.49 to 59.29 min, totaling 486.44 hours. Not all parents completed all four interviews due to their infant being readmitted to hospital, not being contactable or not returning calls. The time from discharge to readmission (T0-T3) varied among participants, ranging from 62 
Box 1 Interview questions
Parents were asked a range of questions at each time point relating to their experience of being in the study and using the Congenital Heart Assessment Tool (CHAT). ► Please can you tell me how you feel about being involved in the project? ► Do you have any particular concerns or worries about being in the project? ► Can you describe the preparation you had before discharge?
Did you feel adequately prepared for going home? Can you tell me what you were told about the CHAT? How did you feel about using it? ► Can you describe your experience of using the CHAT?
(Prompts included asking how they used it, when, why, how they felt) ► Thinking back to when you first went home, is there anything that you now think you should have been told but were not told? ► How do you feel about recognising clinical deterioration in your baby using CHAT? ► Any other comments?
to 228 days (median=151, mean=145.6, SD=61.6), but all infants survived the first two stages of surgery.
CHAT recordings
Six families documented the CHAT measurements in their daily diary (see table 5 ). None of the families recorded their CHAT assessment every day, because of 'increasing confidence over time', 'being too busy with their infant's normal care' and 'feeling burdened'.
Ward staff were asked to document calls from parents during the study; information was not recorded for all CHAT triggers in the ward documentation but was available in interview transcripts (see table 6 ).
Interviews
Four themes emerged from the interviews: (1) parental preparation and vigilance, (2) usability, (3) mastery, (4) reassurance and support.
Parental preparation and vigilance
Before discharge, all parents perceived that being taught how to use the CHAT helped them to prepare for going home and to be vigilant; one father said it has "given us
the main tools to survive with; if something happens I'll know what I need to do". Another parent (mother) said: "I feel good, because I know, because I'm with [infant] everyday, [have been looking at the CHAT everyday whilst in hospital] I know when [infant]'s poorly, I know when [infant]'s in green, when [infant]'s in amber and when to call 999". Another mother commented "it's good [CHAT] it's prepared us a lot for things that we wouldn't have been prepared for if we weren't in the programme".
Some parents felt that the CHAT gave them the confidence to make the right decision "If we didn't have it [CHAT] we'd have to be making our own judgement [it] could probably not be the right one". At T1, all but one of the parents felt that they were well prepared and that they were gaining confidence in recognising signs of deterioration by using the CHAT. In addition to feeling that they were well prepared for discharge, most parents' comments at T1, focused on the ease of using the CHAT at home. One father said "I enjoy the CHAT 
and I enjoy the diary thing, I think that's very good and I'm really appreciative of it because it does put you at ease knowing that you've got everything written in the diary as well". Another father explained "it's pretty straightforward with what signs you've got to look for and you know what to do if you see the signs so, yeah,
it's pretty helpful". Conversely, his wife described feeling unsure of how to use the CHAT (quote above), but was overwhelmed with the transition of going home and had arranged to receive further training from the RN at the outpatient's appointment the following week. At the final interview, this mother evaluated the CHAT saying: "Reading through the coloured chart helped me to decide whether to get help or not, so I did find it useful from that point of view. There were just a couple of times that I phoned through. Having that to refer to just to double check things, it did help. [The CHAT] was easy enough to use, I wouldn't say there was anything to change. It seemed to work".
Mastery
All parents used the CHAT daily when they were first discharged to assess their infant. However, over time some parents gained mastery in terms of knowing what was normal for their infant and recognising when something was different. At this point, these parents stopped using the CHAT and recording daily and began using it only when something changed. For example, one mother explained: "we did [use the CHAT] when we first came out because we were nervous and we needed it to help us…… now we feel confident enough that we know the signs to check for and the traffic light system ourselves and kind of know where it would be in the book". One mother explained how (at T2) the tool was just there to 'give them a boost'. They felt that the tool was a 'really big help' when they were first discharged and because they used the CHAT daily at the start they felt reassured that they were doing the right things "but now it's made us more confident because we've had that chart to start off with and to reassure us if we were doing the right thing or not". 
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Conversely, for some parents, continuing daily assessment helped them to feel more confident throughout their time at home with their infant, as this quote (at T2) demonstrates: "I go through it every day and check [infant] 
against it. I think it helps me to pinpoint what's right and wrong. It definitely makes me [feel more confident] if I didn't have it as a backup I'd be panicking about everything and I'd be constantly ringing the hospital".

Reassurance and support
Parents also described how the CHAT had reassured them to articulate their concerns at the appropriate time and to the appropriate person. One father said "you look at her and you go through all of them CHATs and you go right ok yes, if I have any worries I go to amber and then you can ring somebody up to talk to somebody".
Being able to talk to the specialist team directly for an amber trigger reduced pressure on parents, reducing the need to provide an explanation of their infant's cardiac condition to someone who did not understand. Parents perceived this as a positive aspect of support. 
DISCUSSION
This study reports on the feasibility of the CHAT, which we believe is the first tool to be developed specifically for parents of fragile babies going home with their infant after the first stage of complex cardiac surgery. The main finding was a parental perception that early assessment of their infant was feasible using the CHAT, despite parents not documenting the results for the whole of their stay at home between stages 1 and 2 of surgery. The CHAT was described as useful in preparing them for discharge, easy to use at home and reassuring. None of the parents gave any negative comments about the CHAT. Parents also perceived that the CHAT had increased their confidence in looking after their infant at home. Several families described how they felt informed by learning how to use the CHAT before discharge. Additionally, following an amber or red trigger of CHAT, parents felt able to make early decisions regarding accessing advice and treatment and articulating their concerns to healthcare professionals. These findings suggest that parents benefited from a greater understanding of their infant's condition before going home, by being taught signs of deterioration to look out for using the CHAT and being given a checklist and a formalised route to seek professional help. Parents also commented on the fact that their increasing confidence meant that they knew what was normal (green) and no longer needed to use the CHAT on a daily basis, but had the tool available to refer to if their infant's signs changed. The CHAT was developed to enhance communication, using the principles of a traffic light system 22 and meeting the recommendations of other studies. 4 23-26 The CHAT has contributed to practice by creating an effective discharge information and preparation tool to ensure that parents have the appropriate knowledge, understanding and skills to care for their fragile infant at home. However, mechanisms for sharing information with professionals outside the tertiary centre need improving 27 primary care and local community teams need individualised information, with expected clinical parameters, on which to make decisions. Parental dissatisfaction with the information that they receive has been previously identified, [23] [24] [25] [26] indicating the need for standardised and structured handover documentation to reduce the deficits in communication and information transfer at discharge. 4 Furthermore, for discharge preparation to be successful, professionals working within the congenital heart network 28 need appropriate skills and knowledge about complex CHD to teach parents about their infant's condition and how to spot signs of deterioration. This study also found that professionals need to be more effective at documenting telephone calls with families and the advice given to ensure effective ongoing management of parents' concerns and their infant's condition.
An important issue preventing participation in the study was parents' psychological functioning. Some particularly anxious parents expressed feeling emotionally unable to take part; professionals need to consider the psychological impact of having a fragile infant and the effect on understanding during discharge preparation and vigilance at home. Another factor impacting on recruitment was the limited understanding of written and spoken English language for some parents. Ethnicity has previously been linked to adverse outcomes for infants with CHD. 29 However, a more recent UK study 4 found that the group labelled 'other' (including Far East, Middle East and North Africa) were at greater risk, perhaps reflecting contemporary migration changes. Future studies need to consider the varied population and language requirements of parents whose infants require cardiac surgery in the UK and address the cultural and language implications of translating the tool into other languages.
CONCLUSION
This study demonstrated that the CHAT was accessible and feasible for this group of parents. It enhanced discharge education by enabling greater confidence in knowing the signs of deterioration to look for, while reassuring and supporting them in contacting the relevant specialist team for advice. Further evaluation of the CHAT and its effectiveness is currently underway with a larger sample. A nationally standardised discharge package, including CHAT for parents of infants with a functionally univentricular heart, is currently being developed in the UK. Furthermore, the CHAT could be beneficial for local and community teams, who may have limited expertise in neonatal cardiac surgery and require guidance regarding specialist advice.
